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Column Measurements: AERONET, HSRL, satellite AOD retrieval
Vertical Measurements: MPLNet, HSRL, CALIPSO

Uncertainty: satellite AOD retrievals (aerosol properties: absorption, size, shape, etc.)
Bias: comparison of satellite AOD against ground truths (AERONET, HSRL, MPLNet)
with PM mass concentration

Total column depth
(through Satellites)

Optimized air chemistry
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Relationship between Aerosol Optical Depth and Particulate
Matter Mass Concentration Observed at Surface

AOD

TOA (or
PBLH)
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«—+t+— Aerosol vertical distribution
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Aerosol type
Aerosol properties (e.g., absorption, hydration,
etc.)

Surface



Limited MPLNet sites and Measurements
in US
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4 day sequence in 2002 showing
transport of regional
pollution event. Posts show
EPA PM2.5 ground-based
measuring site. Color contours

are MODIS aerosol optical depth
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12 Sept. 2002-The high AOD from MODIS is seen stretching along the entire Gulf Coast and
extending out into the Atlantic Ocean. This transport was caused by T.S. Gustav pulling off into the
North Atlantic and the development of T.S. Hanna in the Gulf.
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Linear Approximation of AOD with Aerosol
Mixing Height and Surface PM
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Taiwan Study (2006-2009)

MPLNet, AERONET, PM2.5 Measurements
MPLNet and AERONET are collocated at NCU
PM2.5is 2 km away from NCU



Linear Regressions of PM, : and AOD,,5p,s
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Linear Regressions of PM, - and AOD,,5p,s/PBLH(upper)

& PM, +f(RH) and AOD,,5p,s/PBLH(lower)
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PM2s*f(RH)

Results of PM, +f(RH) and AOD,,5p,s/Heights
(Blue lines) Overlaid on Linear Regressions
of PM, -*f(RH) and AOD ,groner/HeIghts

(Brown lines)
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Linear Regression Results (Blue) of PM, +f(RH)
and MPL Near Surface Extinction (data)
Overlaid on PM,, ~f(RH) vs. AOD pgronet/HLH
(Gold) and Data
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Remarks of Taiwan Study:

1) Relationship between AOD sgroner @Nd PM2.5 shows a strong

seasonality
(Rspring= 0-4-0.5: Rgymmer= 0-6-0.7; R,tumn=0-7-0.8; R jinter =0.5-0.6)
2) PBL height plays an important role in correlating AOD sgronet With
PM2.5 (Rgping=0-6-0.7: Rgmer=0.6-0.7; R, y1ymn=0-8-0.9; Ryinter =0.7)

3) Haze layer height improves the correlation in the presence of elevated

aerosol layers

(Repring=0-7-0.8: Ryynmer=0-6-0.7; Ryyumn 0.9 Ryyinter = 0.8-0.85)

4) AOD,,5ps products uphold the relationship derived from AERNET
except summer season (95% data within 1 sigma of linear regression)

5) Near-surface extinction of lidar measurements result in similar
statistics of linear regression as AOD jgroner/HLH with PM2.5



HSRL Aerosol Extinction Serve as
Alternative Ground Truth Measurements
of Surface Particulate Matter



HSRL onboard NASA King Air Flight Track in
SJV for February 2007 Intensive Observation
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Linear Regression of HSRL AOD and
Near-Surface Extinction in SJV 2007

Slope Intercept % AOD RMSE NPTS

below

PBLH
Feb 14-17 0.61 0.02 0.81 0.695 83 0.04 2743
Feb 14 0.59 0.03 0.92 0.802 71 0.02 448
Feb 15 1.55 -0.01 0.89 1.025 91 0.03 223
Feb 16 L1 0.76 0.01 0.88 0.676 77 0.04 548
Feb 16 L2 0.81 -0.02 0.96 0.788 89 0.02 485
Feb 17 L1 0.46 0.01 0.96 0.503 88 0.01 520
Feb 17 L2 0.60 0.00 0.92 0.600 84 0.01 519
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Total AOD
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Mean PBL Extinction (1/km)
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Improvement of Correlation by Accounting for
PBL and Haze Layer Height
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PM2.5 Mass Concentration
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HSRL All_Day
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« HSRL provides AOD, PBLH, and aerosol extinction
profile measurements serve as alternative ground
truth in estimating surface PM (R~0.9 for near-
surface extinction vs. PM2.5)

« HSRL produces aerosol extinction measurements
along flight tracks (as opposed to point sources,
sunphotometer and PM), which better characterize
spatial variation of aerosol in relating to PM within a
region

« HSRL is really a beautiful data set.



For Field Experiments:

* Provide near-real time MODIS RGB and AOD images
over the designated regions

 Analyze daily MODIS AOD and AHI (Aerosol Height

Index) data; AHI data will not be operationally
available but will be available next day for distribution
analysis with HSRL, MPLNet, and CALIPSO

measurements
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Need for Airborne Measurements 2011

« HSRL flying over
Sunphotometer: AERONET (GSFC, 2010 no data?;
SERC) + more (?)
Lidar: MPLNet (GSFC, UMBC), Beltsville, NATIVE
PM2.5: EPA-AQS (Howard U. Main Campus; not
under flight path), Beltsville, Padonia, NATIVE, Essex

Distance:
GSFC-UMBC: 30 km

GSFC-Beltsville: 10 km
GSFC-Howard U. main campus: 20 km

*Importance of GSFC is the long-term sunphotometer
and MPL measurements
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